The beta-adrenoceptor antagonist propranolol counteracts anti-inflammatory effects of isoflurane in rat endotoxemia.
Recent studies suggest that volatile anaesthetics have anti-inflammatory and preconditioning properties and that beta-adrenoceptors are involved in the signalling pathways for these effects. Concurrently, the blockade of beta-adrenoceptors has been shown to augment the release of inflammatory mediators in response to pro-inflammatory stimuli. We therefore aimed to investigate whether the beta-adrenoceptor antagonist propranolol might modulate the anti-inflammatory effects of isoflurane on the systemic and pulmonary release of pro-inflammatory cytokines in endotoxemic rats. Forty anaesthetized and ventilated Sprague-Dawley rats were randomly treated as follows. Lipopolysaccharide (LPS) only (n = 8), endotoxemia with LPS [5 mg/kg, intravenously (i.v.)]. LPS-isoflurane (n = 8): endotoxemia and continuous inhalation of 1 minimum alveolar concentration (MAC) of isoflurane. LPS-isoflurane-propranolol (n = 8): administration of propranolol (3 mg/kg) before continuous inhalation of isoflurane and induction of endotoxemia. LPS-propranolol (n = 8): administration of propranolol (3 mg/kg) before endotoxemia without inhalation of isoflurane. Sham (n = 8): control-group only with surgical preparation. After 4 h of endotoxemia, levels of tumour necrosis factor-alpha (TNF-alpha), interleukin-1beta (IL-1beta) and interleukin-10 (IL-10) in plasma and bronchoalveolar fluid (BALF) were analysed. Release of nitric oxide (NO) and amount of inducible nitric oxide synthase (iNOS) protein in alveolar macrophages was measured by Griess assay or determined by Western Blotting, respectively. Inhalation of isoflurane reduced the release of TNF-alpha (P < 0.05) and IL-1beta (P < 0.05) in plasma and IL-1beta (P < 0.05) in BALF. Co-administration of propranolol significantly inhibited these effects. During inhalation of isoflurane, the increased release of NO and iNOS protein from alveolar macrophages was also completely inhibited by propranolol. Our results indicate for the first time, that blockade of beta-adrenoceptors counteracts the anti-inflammatory effects of isoflurane in endotoxemic rats.